Abstract
Introduction
Atanassov [1, 2] introduced the concept of intuitionistic fuzzy set(IFS), which is a generalization of the concept of fuzzy set [3] . Gau and Buehrer [4] introduced the concept of vague set. But Bustince and Burillo [5] showed that vague sets are intuitionistic fuzzy sets. Chen and Tan [6] presented new techniques for handling multiple attribute fuzzy decision making problems based on vague set theory. And then Dug Hun Hong and Choi [7] provided another techniques for handling multiple attribute fuzzy decision making problems based on vague set theory, they provided new functions to measure the degree of accuracy in the grades of membership of each alternative with respect to a set of attribute. However, they assumed that the degree of importance to each attribute is constant. The intuitionistic fuzzy set has received more and more attention since its appearance [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] .
Multiple attribute decision making (MADM) has been one of the fastest growing areas during the last decades depending on the changings in the business sector. Decision maker(s) need a decision aid to decide between the alternatives and mainly excel less preferable alternatives fast. In the recent years, MADM has received a great deal of attention from researchers in many disciplines [22] [23] [24] [25] [26] [27] [28] . Grey relational analysis (GRA) method was originally developed by Deng [29] and has been widely used to solve the uncertainty problems under the discrete data and incomplete information [29] [30] [31] [32] [33] [34] [35] [36] . In addition, GRA method is one of the very popular methods to analyze various relationships among the discrete data sets and make decisions in multiple attribute situations. The major advantages of the GRA method are that the results are based on the original data, the calculations are simple and straightforward, and, finally, it is one of the best methods to make decisions under business environment.
In the process of MADM with intuitionistic fuzzy information, sometimes, the attribute values take the form of intuitionistic fuzzy information, and the information about attribute weights is incompletely known because of time pressure, lack of knowledge or data, and the expert's limited expertise about the problem domain. How to derive the attribute weights from both the given intuitionistic fuzzy information and incompletely known attribute weight information based on the basic ideal of the traditional GRA method, is an interesting and important research topic. Therefore, it is necessary to pay attention to this issue. The aim of this paper is to extended the concept of GRA to develop a methodology for solving MADM problems with intuitionistic fuzzy information. The rest of the paper is organized as follows: next section briefly introduce some basic concepts related to intuitionistic fuzzy sets. In Section 3, we introduce the GRA method for intuitionistic fuzzy MADM problems with completely known weight information, In Section 4 we illustrate our proposed algorithmic method with an example. The final section concludes.
Preliminaries
In the following, we introduce some basic concepts related to intuitionistic fuzzy sets. Definition 1. Let X be a universe of discourse, then a fuzzy set is defined as:
Which is characterized by a membership function
denotes the degree of membership of the element x to the set A [3] .
Atanassov extended the fuzzy set to the IFS, shown as follows:
Where
represent, respectively, the membership degree and nonmembership degree of the element x to the set A [1, 2] . 
In the following, we apply GRA method to solve intuitionistic fuzzy MADM with incompletely known weight information.
Step 1. Determine the positive ideal solution based on intuitionistic fuzzy numbers. 
Step 2. Calculate the grey relational coefficient of each alternative from PIS using the following equation:
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where the identification coefficient 0.5 ρ = .
Step 3. Calculating the degree of grey relational coefficient of each alternative from PIS using the following equation: Step 5. End.
Illustrative example
Let us suppose there is a problem to deal with the supplier selection in supply chain management.
There are five prospect suppliers 
Step 3. Utilize the (8), we can get the degree of grey relational coefficient of each alternative from PIS 
Conclusion
In this paper, we have investigated the problem of intuitionistic fuzzy multiple attribute decisionmaking with completely known attribute weight information. Then, based on the traditional GRA method, calculation steps for solving intuitionistic fuzzy multiple attribute decision-making problems with completely known weight information are given. The degree of grey relation between every alternative and positive ideal solution are calculated. Finally, an illustrative example is given to verify the developed approach and to demonstrate its practicality and effectiveness. In the future, we shall continue working in the application of the intuitionistic fuzzy multiple attribute decision-making to other domains.
